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Overview

Old and new studies of Valley hydrology and agriculture
Properties of the model

Simulation
Transparent structure—hydrology and managed 
system
Main features covered (San Joaquin, East side and 
Delta)

Output of model
Inflows (earlier)
Droughts (possibly more frequent)
Crop demands  (rising)
Exports (falling) 
Groundwater (falling)
Crop adaptation



Sacramento Valley WEAP 
Model
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Sacramento, Western San 
Joaquin and Tulare Basins

Trinity

Sacramento 
Basin

Bay-Delta

Western San 
Joaquin  and 
Tulare 
Basins



Sacramento-San Joaquin 
Delta

Delta Export 

 

C-2 D-24 Delta 
Outflow 

San Joaquin 
(prescribed) 

Sacramento Valley WEAP model:
Fixed San Joaquin River inflows to 
historical time series
Fixed Delta exports to historical time 
series



Adding Westside San Joaquin Demands

Disaggregates delta exports to principal agricultural 
and M&I demand areas

Agricultural demands 
are climate driven
Includes main 
infrastructural 
components: 
California Aqueduct, 
Delta-Mendota 
Canal, San Luis 
Reservoir.
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Adding East Side San Joaquin Demands, 
the Stanislaus, Tuolumne, Merced River 
Basins

Irrigated Agriculture

M & I/Environ. Demand

Rivers and Tributaries

Reservoir
Canals and Diversion

Instream Flow Requirement

Interactive Groundwater

New 
Exchequer

Merced

New Don 
Pedro

Tuolumne

New 
Melones

Stanislaus

San Joaquin flows
(perscribed)

Hetch
Hetchy

SF 
Demands

Vernalis

Simplified schematic:



Reservoir Inflows
2065-2099

Earlier runoff 
into reservoirs 
by end of 
century
Annual runoff 
volume about 
the same

SRES B1SRES A2



Accumulated Deficits for Sacramento 
Valley Rivers

Accumulated deficits 
suggest stronger 
drought signals with 
certain scenarios

SRES A2

SRES B1



Supply Requirements
Sacramento Valley

Increasing agricultural demands for A2 
(~10%) and B1 (~7%) by end of century



Supply Requirements
Westside San Joaquin

Increasing agricultural demands for A2 (~6%) 
and B1 (~5%) by end of century



Agricultural Deliveries
2065-2099

Higher 
consumptive 
water use in 
Sacramento 
Valley may 
restrict delta 
exports

SRES B1SRES A2
2065-2099

Sacramento River

Feather River

Western San Joaquin
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Average groundwater depths in 
the western San Joaquin Valley

A2 emission scenarios
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Average groundwater depths in 
the western San Joaquin Valley

B1 emission scenario
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Average groundwater depths in 
the western San Joaquin Valley

A2 emission scenarios

Cropping shifts reduce groundwater 
drawdown by reducing crop water demands
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Crop response:
…to lower Groundwater Levels

Crop limits to groundwater depth.
Maximum depth willing to pump, inferred @ .08/kWh
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Conclusions

• WEAP model directly evaluates future 
climate scenarios. 

• Estimates increases in water demand 
associated with higher temperatures. 
• Indicates higher crop water requirements 

above the Delta 
• Lower exports and deliveries to  the San 

Joaquin Valley
• Lower groundwater levels.

• Cropping will adapt to changing hydrology
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CVPM Response Functions
Estimation Technique

Generate multiple CVPM model outputs:
base water supply and groundwater 
depth, 
10% -20% decrease from base water 
supply
100 –200 foot drop in the groundwater 
depth 
Model runs provide multiple estimates 
of crop shares across a range of 
regional, water supply and 
groundwater depth inputs. 
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CVPM Response Function
Multinomial Logit coefficients
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Accuracy of Response Function 
Logit verses historical crop shares
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Stanislaus, Tuolumne, 
and Merced River Basins

Irrigated Agriculture

M & I/Environ. Demand

Rivers and Tributaries

Reservoir
Canals and Diversion

Instream Flow Requirement

Interactive Groundwater

New 
Exchequer

Merced

New Don 
Pedro

Tuolumne

New 
Melones

Stanislaus

San Joaquin flows
(perscribed)

Hetch
Hetchy

SF 
Demands

Vernalis

Simplified schematic:
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Sacramento Valley WEAP 
Model
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Hydrology Representation

Tuolumne River Hydrology - New Don Pedro Inflows 
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Stanislaus River Hydrology - New Melones Inflows
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Hydrology Representation
Merced River Hydrology - New Exchequer Inflows
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Monthly Average Inflows, 1981-2000
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